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Background: Interventional electrophysiology (EP) for diagnosis and treatment of arrhythmia is currently performed under fluoroscopic guidance, 
which offers poor tissue contrast and limited feedback on therapy efficacy or complications. Magnetic resonance imaging (MRI) guided EP has the 
potential to solve many of these problems, but is technically challenging and accompanied by specific additional patient risks due to the technical 
equipment needed in the scanner room.
Methods: An enhanced configuration of a custom MR-EP setup recently described by our group was utilized. All in-room equipment of the EP setup 
and leads were individually replaced by MR-conditional components. MR imaging sequences for real-time visualization of the catheters, myocardium, 
surrounding tissue, and lesion development after ablation therapy were developed. Extensive ex-vivo and in-vivo testing of EP setup functionality and 
patient safety was followed by the first clinical applications of diagnostic EP and ablation therapy under real-time MR guidance in selected patients.
Results: First clinical utilization of interventional EP under real-time MR guidance using the described setup was performed in two patients with 
atrial arrhythmia refractory to conventional ablation therapy. Passive catheter visualization with operator-guided real-time MR catheter tracking was 
used. In both patients, successful ablation therapy under real time MR guidance could be confirmed by immediate post-procedural lesion imaging. 
No adverse effects occurred during the intervention. Both patients experienced no further arrhythmia episodes after ablation therapy.
Conclusions: Interventional MRI aims to provide decisive improvements to the diagnosis and treatment of arrhythmia. In addition to the 
benefit of the absence of ionizing radiation, this technique is suitable to directly visualize the arrhythmogenic substrate and therapeutic effects. 
The combination of advanced imaging techniques for simultaneous tissue and catheter visualization and tracking, monitoring of ablation, and 
assessment of the ablation lesions will presumably provide significant advantages compared to conventional EP in the near future.
